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Description

[0001] This invention relates to a composition for
forming a coating, and to a coating formed from such
composition.
[0002] In the literature, it has already been proposed
several times to incorporate a layered inorganic filler,
such as a clay, into a coating. A difficulty here, however,
is that compositions for coatings are normally based on
polymeric systems in a diluent. These polymeric sys-
tems often have a hydrophobic character, whereas the
filler has a more hydrophilic character. This makes the
two components intrinsically immiscible.
[0003] There are different, more and less successful
procedures known for alleviating the problem of the in-
trinsic immiscibility of the two materials. In most cases,
to that end, an ion exchange is carried out, whereby ions
between the sheets of the layered filler are exchanged
for ions which have an organic character, which makes
them compatible with the polymeric matrix.
[0004] Although in publications on this subject it is
mentioned in most cases that the above-described
method for uniting the layered filler and a polymeric ma-
trix relates to both polymeric bulk materials and coat-
ings, in practice only the issues involved in bulk materi-
als are addressed.
[0005] In the case of coatings, there is, in addition to
the above-outlined problem of the intrinsic immiscibility,
another problem. After application, a composition for a
coating should cure into a solid coating. This not only
requires that the diluent evaporates, but also that a cur-
ing reaction occurs. This reaction is mostly initiated and/
or catalyzed by heat, oxygen, addition of an extra reac-
tant (crosslinking agent) or light (UV radiation). Of
course, the presence of the layered filler should not dis-
turb the curing process. It has been found that this prob-
lem has not been adequately resolved yet in the prior art.
[0006] In European patent application 0 791 556 a wa-
ter-dispersible organic clay complex is described, in
which a quaternary ammonium ion is present in the in-
terlamellar space of an expansible phyllosilicate. The
ammonium ion comprises an oxypropylene unit and an
oxyethylene unit. The complex is used for controlling the
rheology of a water-based coating agent.
[0007] The international patent application 98/56598
relates to a barrier coating consisting of an elastomer
and a dispersed, layered filler in a liquid carrier. The
coating is used in particular in (car) tires. In order to en-
able proper dispersion of the filler, which is preferably
vermiculite, and the elastomer, in the liquid carrier, use
is made of a surfactant. Examples of suitable sur-
factants that are mentioned are known wetting agents,
antifoam agents, emulsifiers, dispersing agents and the
like. Preferably, nonionic surfactants are used.
[0008] The international application 00/09599 has
designated European countries for a European patent
and claims rights to a priority date of 12 August 1998,
and has a filing date of 14 July 1999. It may therefore

be prior art under Art. 54(3) EPC. The document dis-
closes a composite material containing a polymer matrix
and organically modified double-layer hydroxides, char-
acterized in that the double-layer hydroxides are inter-
calated with monomer or oligomeric anionic organic
compounds with more than six carbon atoms or when
the compounds contain less than six carbon atoms at
least one double bond is provided, whereby the distance
between the layers of the intercalated double-layer hy-
droxide, which can be determined by x-rays, before in-
corporation into the polymer matrix is at least 1.5 nm. A
method for producing said composite material is also
disclosed. This method comprises production of an or-
ganically intercalated double-layer hydroxide, as de-
fined above, incorporation of the organically intercalated
double-layer hydroxide into a monomer, oligomer or pol-
ymer, optionally, polycondensation, polymerisation or
thermal or chemical crosslinking of said monomers or
oligomers, and further processing of the composite ma-
terial thus obtained by casting, extruding and/or injec-
tion moulding.
[0009] The object of the present invention is to provide
a coating composition comprising a layered, functional
inorganic filler, a polymeric matrix and a diluent, which
does not have the disadvantages of the known compo-
sitions. What is contemplated in particular is that the
composition, after being applied, cures to form a coating
having very good properties, in particular barrier prop-
erties. It is then desirable that the filler has no or hardly
any adverse effect on the curing reaction of the compo-
sition. What is further contemplated is for the filler to be
homogeneously dispersed through the composition.
[0010] Surprisingly, it has presently been found that
these objects can be achieved by subjecting the lay-
ered, inorganic filler to an ion exchange with a modifier
before incorporating the filler in a composition for a coat-
ing, which modifier comprises at least two ionic groups,
which groups are separated from each other by at least
four atoms. Thus, the invention relates to a method for
preparing a composition for a coating, wherein a lay-
ered, inorganic filler is subjected to an ion exchange with
a modifier, which modifier comprises at least two ionic
groups, which groups are separated from each other by
at least four atoms, and wherein the modified filler, to-
gether with a polymer, is dispersed in a diluent.
[0011] What is achieved according to the invention by
the use of the specific modifier is that the layered inor-
ganic filler together with the polymer is homogeneously
dispersed in the diluent. Further, it has been found that
the modified filler substantially does not have any ad-
verse effect on the curing of the composition when it has
been applied for forming a coating. The cured layer has
particularly favorable properties, such as a reduced per-
meability to gases and liquids, and an improved heat
resistance. Further, the coating has been found to pos-
sess improved surface properties (resistance to
scratches and the like), without this affecting the bond-
ing of the layer to a substrate or the flexibility of the layer.
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[0012] The layered inorganic filler which is used ac-
cording to the invention can be both cationic and anionic
in nature. In principle, any anionic or cationic filler ob-
tained synthetically or from a natural source can be
used. Suitable examples can be selected from the class-
es of clays and layered double hydroxides.
[0013] Eminently suitable are clay types based on lay-
ered silicates, such as layered phyllosilicate which is
made up of magnesium and/or aluminum silicate layers
each about 7-12 Å thick. Particularly preferred are
smectite-type clay minerals such as montmorillonite, sa-
ponite, hectorite, fluorohectorite, beidellite, nontronite,
vermiculite, halloysite and stephanite. These materials
impart very favorable mechanical properties and an in-
creased thermal stability to a coating.
[0014] A suitable clay type preferably has a cation ex-
change capacity of 30 to 250 milliequivalents per 100
grams. When that capacity is higher than the upper limit
mentioned, it proves to be difficult to finely disperse the
clay at a molecular level because of the strong mutual
interaction of the layers of clay. When the cation ex-
change capacity is lower than the lower limit mentioned,
the clay proves to be difficult to modify in that the inter-
action with the modifier is small. Preferably, a clay is
used having a cation exchange capacity of from 50 to
200 milliequivalents per 100 grams.
[0015] Another layered, inorganic filler that can be
used according to the invention is a layered double hy-
droxide (LDH). This material is a so-called anionic clay,
consisting of small crystalline sheets of dimensions of a
few nanometers, between which anions are located. By
these anions are meant anions other than hydroxyl
groups. A layered double hydroxide can be both natural
and synthetic in nature. For a description of possible
methods of preparation for a synthetic layered double
hydroxide, reference is made to U.S. Patents 3,539,306
and 3,650,704.
[0016] Preferably, the layered double hydroxide has
a large contact surface and an ion exchange capacity
of 0.5 to 6 milliequivalents per gram. An LDH preferably
used is a hydrotalcite or a hydrotalcite-like material, be-
cause these materials can be easily prepared syntheti-
cally, while the desired properties can be eminently con-
trolled.
[0017] Found to be uncommonly suitable are hy-
drotalcites that satisfy the formula (I):

wherein M2+ is a bivalent cation, M3+ is a trivalent cation,
x is a number between 0.15 and 0.5, y is 1 or 2, n is a
number from 1 to 10, and A is an anion selected from
the group consisting of Cl-, Br, NO3-, SO4

2- and CO3
2-.

The bivalent cation is preferably selected from the group
of bivalent magnesium, zinc, nickel, iron, copper, cobalt,
calcium and manganese ions and combinations of these

[M(1-x)
2+ Mx

3+ (OH)2] [A
x/y

y-.n H2O] (I),

bivalent cations. Most preferably, the bivalent cation is
a magnesium, zinc or calcium ion or a combination
thereof. The trivalent cation is preferably selected from
the group of trivalent aluminum, chromium, iron, cobalt
and manganese ions and combinations of these triva-
lent cations. Most preferably, the trivalent cation is an
aluminum, chromium or iron ion or a combination there-
of.
[0018] It is preferred that the filler, when it is being
processed according to the invention, contains substan-
tially no agglomerates of sheets which form the layered
structure of the filler. Under normal circumstances the
sheets form agglomerates, whereby they stack onto
each other. According to the invention, it is preferred to
substantially break these agglomerates, so that discrete
sheets with a relative distance between the sheets of at
least 50 Å, preferably at least 75 Å, and still more pref-
erably at least 100 Å are formed. This distance can be
suitably determined using x-ray diffraction techniques.
[0019] An example of a suitable procedure for break-
ing the agglomerates, i.e., for deagglomeration, is a
method whereby the filler is dispersed in, preferably, wa-
ter that is substantially free of ions. This water preferably
has a temperature of 20-60°C. Preferably, the amount
of filler is not more than 10% by weight, based on the
dispersion, so that the viscosity remains low. This has
a positive effect on the processability of the dispersion.
Thereafter, the filler is allowed to swell for a period be-
tween half an hour and a few hours. Other methods of
breaking the agglomerates in the filler are known to
those skilled in the art.
[0020] According to the invention, the filler is subject-
ed to an ion exchange with the modifier.
[0021] An important part of the invention is formed by
the specific choice of the modifier. This is a compound
which comprises at least two ionic groups, with at least
four, preferably at least seven, atoms located between
the two ionic groups. It has been found that a particularly
homogeneous distribution of the modified filler in the
composition is obtained when the modifier comprises an
aromatic group, such as an optionally substituted ben-
zene or naphthalene group. This advantage is noticea-
ble especially when the aromatic group is located be-
tween the at least two ionic groups.
[0022] The nature of the ionic groups will depend on
the kind of filler that has been selected. When the filler
is a cationic clay, at least one ionic group will be cationic.
Good results have been achieved with ammonium, sul-
fonium and phosphonium groups. When the filler is a
layered double hydroxide, at least one ionic group will
be an anionic group. Examples of suitable anionic
groups are carboxylate, sulfonate and phosphonate
groups.
[0023] In a preferred embodiment, the modifier is a
dye. In that way, the modifier can be utilized to give a
coating a particular desired color. Suitable are cationic
and anionic dyes and dyes which can be brought into
cationic or anionic form by protonating or deprotonating.
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These are, for instance, dyes with N+, P+, S+ function-
alities and/or derivatives thereof. Additionally preferred
are dyes with anionic functionalities such as RCO2-, RP
(O)O2

2- and RSO3-, wherein R is defined as an alkyl,
aryl or alkylaryl group. Also preferred are dyes where
the charge is divided over different functional groups.
Examples of suitable dyes are mentioned inter alia in
Ullmanns Encyklopädie der technische Chemie, band
11, Verlag Chemie, Weinheim, 1976 under "Farbstof-
fen".
[0024] The ion exchange can take place by adding a
solution of the modifier to a dispersion of the filler in
warm water, preferably the dispersion described above.
The modifier is preferably dissolved in water in a con-
centration of between 1% and 50%. The amount of mod-
ifier that is used in the ion exchange is selected depend-
ing on the ion exchange capacity (CEC) of the filler and
molar mass and number of reactive and/or ionic groups
of the modifier. The pH of the modifier solution is pref-
erably between 2 and 10, depending on the selected fill-
er and the modifier, and can be adjusted with suitable
buffers. The amount of modifier used is preferably 50 to
150% of the ion exchange capacity of the filler (clay).
[0025] After the ion exchange, the modified filler is
preferably washed a few times with water and filtrated.
If desired, the material can be dried, for instance in an
oven or by spray-drying or freeze-drying, whereafter it
can be ground to form a powder to improve processa-
bility. The material thus obtained can be formulated in a
conventional manner in a composition for a coating.
[0026] To that end, in a random order, the modified
filler and the polymer are dispersed in a suitable diluent.
It has been found that especially compositions based
on polar diluents such as water, alcohols (ethanol),
ethers, esters, ketones (acetone) and combinations
thereof, benefit from the invention.
[0027] The polymer is mixed with the diluent and the
modified filler, whereafter the whole composition is ho-
mogeneously mixed by means of known dispersion
techniques, such as mechanical stirring, ultrasound vi-
bration, dispersing, etc. Depending on the nature of the
curing reaction, initiator, additives and pigments can be
added to the composition. The initiator content is nor-
mally about 0.01 to 10% by weight with respect to po-
lymerizable units, preferably between 0.1 and 1% of the
polymerizable units. The additive content can range be-
tween 0 and 15% by weight of the whole composition,
preferably between 0 and 3%. The pigment content can
range between 0 and 50% by weight, being preferably
between 0 and 25%. It is also possible to prepare a coat-
ing formulation completely, whereafter the modified filler
is added. A homogeneous mixture is obtained according
to techniques known to those skilled in the art, such as
ultrasonically vibrating the whole for, for instance, 30
minutes.
[0028] The polymer that is included in the composition
can be any polymer that is conventional in compositions
for coatings.

[0029] The following polymers can be used in the
present composition: polyurethanes; polyacrylates;
polymethacrylates; polyesters; polyethers; polyolefins;
polystyrene; polyvinyl chloride; alkyds; nitrocellulose;
epoxides; phenol resins; amino resins; silicones; polysi-
loxanes, and organic-inorganic hybrid materials; and
combinations thereof. The following polymers are pre-
ferred: polyurethanes; polyacrylates; polysiloxanes;
polyesters; polyethers and organic-inorganic hybrid ma-
terials. Organic-inorganic hybrid materials are under-
stood to be materials which are built up from a combi-
nation of polymeric organic and inorganic/ceramic com-
ponents which are mutually chemically bonded on a mo-
lecular level, which may further contain inorganic nano-
particles dispersed therein.
[0030] The composition can be used for applying
coatings in a conventional manner. Suitable application
procedures are, for instance, pouring, misting, brush ap-
plication and the like. After application, the diluent evap-
orates (drying) and a curing takes place. The present
composition is suitable for applying coatings to sub-
strates of all kinds. Examples of materials on which the
substrate may be based comprise wood, metal, plastic,
glass, textile and the like.
[0031] The invention will presently be further elucidat-
ed in and by the following examples.

Example 1

[0032] 20 Grams of an EXM 757 clay were dispersed
in an excess of water and subjected to a reaction with
6.1 grams of methylene blue (95 meq methylene blue,
based on 100 grams of solid clay, which is 100% of the
exchange capacity of the clay). After stirring for 30 min-
utes at 60°C, the solid clay, modified with methylene
blue, was filtrated, and purified until there were no traces
of chlorine ions present anymore. The material obtained
was subsequently freeze-dried.
[0033] The thus modified clay was used in a water-
carried polyurethane/polycarbonate diol composition
(NeoRez R986, commercially available from Zeneca
Resins B.V., solids content 35%). To that end, 1.02
grams of the modified clay were mixed with the compo-
sition, so that a product was obtained which contained
2.5% by weight of clay, based on the total amount of
solid material. The mixture was stirred until no solid par-
ticles were visible anymore.
[0034] Of the composition that was thus obtained,
coatings of a thickness of 90 µm were applied to sub-
strates of steel, glass and aluminum. In addition, such
a coating of the water-carried polyurethane/polycar-
bonate diol composition without modified clay was ap-
plied. Of all the coatings, no differences worth mention-
ing in pencil hardness (ASTM D3363-92A), bend test
flexibility (ASTM D 522-93A) and cross-hatch adhesion
(ASTM D 3359-95) could be demonstrated. The clay-
containing layers proved to be 42% less permeable to
moisture (ASTM E96).
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Example 2

[0035] 20 Grams of an EXM 757 clay were dispersed
in an excess of water and subjected to a reaction with
5.1 grams of methylene red (95 meq methylene red,
based on 100 grams of solid clay, which is 100% of the
exchange capacity of the clay). After stirring for 30 min-
utes at 60°C, the solid clay, modified with methylene red,
was filtrated, and purified until there were no traces of
chlorine ions present anymore. The material obtained
was subsequently freeze-dried.
[0036] The thus modified clay was used in a water-
carried acryl/styrene composition (Neocryl XK-62, com-
mercially available from Zeneca Resins B.V., solids con-
tent 42%). To that end, 0.67 grams of the modified clay
were mixed with the composition, so that a product was
obtained which contained 2.5% by weight of clay, based
on the total amount of solid material. The mixture was
stirred until no visible solid particles were visible any-
more.
[0037] Of the composition that was thus obtained,
coatings of a thickness of 90 µm were applied to sub-
strates of steel, glass and aluminum. In addition, such
a coating of the water-carried acryl/styrene composition
without modified clay was applied. Of all the coatings,
no differences worth mentioning in hardness, flexibility
and adhesion could be demonstrated. By means of ther-
mographic analysis techniques, it was established that
the clay-containing layers proved to have a 30°C higher
degradation temperature.

Example 3

[0038] 20 Grams of an EXM 757 clay were dispersed
in an excess of water and subjected to a reaction with
4.2 grams of methylene blue sodiumaminoundecanate
(95 meq 4-amino-1-naphthalenesulfonic acid, based on
100 grams of solid clay, which is 100% of the exchange
capacity of the clay). After stirring for 30 minutes at
60°C, the solid clay, modified with 4-amino-1-naphtha-
lenesulfonic acid, was filtrated, and purified until there
were no traces of chlorine ions present anymore. The
material obtained was subsequently freeze-dried.
[0039] The thus modified clay was used in an organic/
inorganic hybrid composition. This composition con-
tained 50 mol% of 3-glycidoxypropyltrimethoxysilane
(Aldrich), 30 mol% of methyltrimethoxysilane (Aldrich)
and 20 mol% of aluminum-tri(sec)butoxide (Aldrich).
This hybrid composition was prepared by mixing of the
constituents and hydrolysis utilizing 1 mole equivalent
of water, based on the amount of alkoxides.
[0040] 35 Grams of the hybrid composition (solids
content 40 % by weight) were mixed with 1.09 grams of
the modified clay. This amount is equivalent to 5 % by
weight of clay, based on solids weight. A coating was
applied and it was cured for 3 hours at 150°C. It was
found that the layer thickness could simply be varied be-
tween 1 and 10 µm.

[0041] This is not possible with formulations not con-
taining modified clay, because they often exhibit cracks.

Claims

1. A method for preparing a composition for a coating,
wherein a layered, inorganic filler is subjected to an
ion exchange with a modifier, which modifier com-
prises at least two ionic groups, which groups are
separated from each other by at least four atoms,
and wherein the modified filler, together with a pol-
ymer, is dispersed in a diluent.

2. A method according to claim 1, wherein the layered,
inorganic filler is a natural or synthetic clay with a
cation exchange capacity of 30-200 milliequivalents
per 100 grams.

3. A method according to claim 2, wherein the modifier
comprises at least one cationic group.

4. A method according to claim 3, wherein the cationic
group is an ammonium, phosphonium or sulfonium
group.

5. A method according to claim 1, wherein the layered
inorganic filler is a natural or synthetic layered dou-
ble hydroxide.

6. A method according to claim 5, wherein the layered
double hydroxide satisfies the formula (I):

wherein M2+ is a bivalent cation, M3+ is a trivalent
cation, x is a number between 0.15 and 0.5, y is 1
or 2, n is a number from 1 to 10, and A is an anion
selected from the group consisting of Cl-, Br-, NO3-,
SO4

2- and CO3
2-.

7. A method according to claim 5 or 6, wherein the
modifier comprises at least one anionic group.

8. A method according to claim 7, wherein the anionic
group is a carbonate, sulfonate, or phosphonate
group.

9. A method according to any one of the preceding
claims, wherein the modifier comprises an aromatic
group.

10. A method according to any one of the preceding
claims, wherein the modifier is an organic dye.

11. A method according to any one of the preceding

[M(1-x)
2+ Mx

3+ (OH)2] [A
x/y

y-.n H2O] (I),

7 8



EP 1 194 374 B1

6

5

10

15

20

25

30

35

40

45

50

55

claims, wherein the diluent is polar.

12. A method according to any one of the preceding
claims, wherein the polymer is selected from the
group of polyurethanes; polyacrylates; polymeth-
acrylates; polyesters; polyethers; polyolefins; poly-
styrene; polyvinyl chloride; alkyds; nitrocellulose;
epoxides; phenol resins; amino resins; silicones;
polysiloxanes, organic-inorganic hybrid materials;
and combinations thereof

13. A method according to any one of the preceding
claims, wherein further an initiator is dispersed in
the diluent.

14. A composition for coating obtainable according to
any one of the preceding claims.

15. A composition for coating comprising a polymer and
a modified layered inorganic filler dispersed in a
diluent, wherein the filler is modified by ion ex-
change with a modifier which comprises at least two
ionic groups, which groups are separated from each
other by at least four atoms.

16. Use of a composition according to claim 14 or 15
for forming a coating.

17. A coating formed upon curing of an applied compo-
sition according to claim 14 or 15.

Patentansprüche

1. Verfahren zur Herstellung einer Zusammensetzung
für eine Beschichtung, bei dem ein schichtartiges
anorganisches Füllmittel einem Ionenaustausch
mit einem Modifizierer unterzogen wird, dieser Mo-
difizierer mindestens zwei ionische Gruppen um-
fasst, diese Gruppen durch mindestens vier Atome
voneinander getrennt sind und bei dem das modifi-
zierte Füllmittel zusammen mit einem Polymer in ei-
nem Verdünnungsmittel dispergiert ist.

2. Verfahren nach Anspruch 1, bei dem das schicht-
artige anorganische Füllmittel ein natürlicher oder
synthetischer Ton mit einer Kationenaustauschka-
pazität von 30-200 Milliäquivalenten pro 100 g ist.

3. Verfahren nach Anspruch 2, bei dem der Modifizie-
rer mindestens eine kationische Gruppe umfasst.

4. Verfahren nach Anspruch 3, bei dem die kationi-
sche Gruppe eine Ammonium-, Phosphonium- oder
Sulfoniumgruppe ist.

5. Verfahren nach Anspruch 1, bei dem das schicht-
artige anorganische Füllmittel ein natürliches oder

synthetisches schichtartiges Doppelhydroxid ist.

6. Verfahren nach Anspruch 5, bei dem das schicht-
artige Doppelhydroxid der Formel (I) genügt:

worin M2+ ein zweiwertiges Kation ist, M3+ ein drei-
wertiges Kation ist, x eine Zahl zwischen 0,15 und
0,5 ist, y 1 oder 2 ist, n eine Zahl von 1 bis 10 ist
und A ein Anion ausgewählt aus der Gruppe beste-
hend aus Cl-, Br-,NO3

-, SO4
2- und CO3

2- ist.

7. Verfahren nach Anspruch 5 oder 6, bei dem der Mo-
difizierer mindestens eine anionische Gruppe um-
fasst.

8. Verfahren nach Anspruch 7, bei dem die anionische
Gruppe eine Carbonat-, Sulfonat- oder Phosphon-
atgruppe ist.

9. Verfahren nach einem der vorherigen Ansprüche,
bei dem der Modifizierer eine aromatische Gruppe
umfasst.

10. Verfahren nach einem der vorherigen Ansprüche,
bei dem der Modifizierer ein organisches Pigment
ist.

11. Verfahren nach einem der vorherigen Ansprüche,
bei dem das Verdünnungsmittel polar ist.

12. Verfahren nach einem der vorherigen Ansprüche,
wobei das Polymer ausgewählt ist aus der Gruppe
von Polyurethanen, Polyacrylaten, Polymethacry-
laten, Polyestern, Polyethern, Polyolefinen, Poly-
styrolen, Polyvinylchlorid, Alkyden, Nitrocellulose,
Epoxiden, Phenolharzen, Aminoharzen, Siliconen,
Polysiliconen, organisch-anorganischen Hybrid-
materialien und Kombinationen davon.

13. Verfahren nach einem der vorherigen Ansprüche,
wobei außerdem ein Initiator in dem Verdünnungs-
mittel dispergiert ist.

14. Zusammensetzung zur Beschichtung, die gemäß
einem der vorherigen Ansprüche erhalten werden
kann.

15. Zusammensetzung zur Beschichtung, die ein Poly-
mer und einen modifizierten schichtartigen anorga-
nischen Füllstoff dispergiert in einem Verdünnungs-
mittel umfasst, wobei der Füllstoff durch Ionenaus-
tausch mit einem Modifizierer modifiziert ist, der
mindestens zwei ionische Gruppen enthält, die
durch mindestens vier Atome voneinander getrennt

[M(1-x)
2+Mx

3+(OH)2] [Ax/y
y-.nH2O] (I),
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sind.

16. Verwendung einer Zusammensetzung gemäß ei-
nem der Ansprüche 14 oder 15 zur Bildung einer
Beschichtung.

17. Beschichtung, gebildet unter Aushärten einer ver-
wendeten Zusammensetzung gemäß den Ansprü-
chen 14 oder 15.

Revendications

1. Procédé pour préparer une composition pour un re-
vêtement, dans lequel une charge inorganique stra-
tifiée est soumise à un échange d'ions avec un
agent de modification, lequel agent de modification
comporte au moins deux groupes ioniques, les-
quels groupes sont séparés l'un de l'autre par au
moins quatre atomes, et dans lequel la charge mo-
difiée, ensemble avec un polymère, est dispersée
dans un diluant.

2. Procédé selon la revendication 1, dans lequel la
charge inorganique stratifiée est une argile naturel-
le synthétique ayant une capacité d'échange de ca-
tions de 30 à 200 milliéquivalents pour 100 gram-
mes.

3. Procédé selon la revendication 2, dans lequel
l'agent de modification comporte au moins un grou-
pe cationique.

4. Procédé selon la revendication 3, dans lequel le
groupe cationique est un groupe ammonium, phos-
phonium ou sulfonium.

5. Procédé selon la revendication 1, dans lequel la
charge inorganique stratifiée est un hydroxyde dou-
ble couche naturel ou synthétique.

6. Procédé selon la revendication 5, dans lequel l'hy-
droxyde double couche satisfait à la formule (I) :

où M2+ est un cation bivalent, M3+ est un ca-
tion trivalent, x est un nombre compris entre 0,15 et
0,5, y est égal à 1 ou 2, n est un nombre compris
entre 1 et 10, et A est un anion sélectionné parmi
le groupe constitué de Cl-, Br-, NO3

-, SO4
2- et

CO3
2-.

7. Procédé selon la revendication 5 ou 6, dans lequel
l'agent de modification comporte au moins un grou-
pe anionique.

[M(1-x)
2+Mx

3+(OH)2][A
x/y

y- ·n H2O] (I)

8. Procédé selon la revendication 7, dans lequel le
groupe anionique est un groupe carbonate, sulfo-
nate, ou phosphonate.

9. Procédé selon l'une quelconque des revendications
précédentes, dans lequel l'agent de modification
comporte un groupe aromatique.

10. Procédé selon l'une quelconque des revendications
précédentes, dans lequel l'agent de modification
est un colorant organique.

11. Procédé selon l'une quelconque des revendications
précédentes, dans lequel le diluant est polaire.

12. Procédé selon l'une quelconque des revendications
précédentes, dans lequel le polymère est sélection-
né parmi le groupe constitué de polyuréthannes,
polyacrylates, polyméthacrylates, polyesters, poly-
éthers, polyoléfines, polystyrène, chlorure de poly-
vinyle, alkydes, nitrocellulose, époxydes, résines
phénoliques, résines aminées, silicones, polysi-
loxanes, matériels hybrides organiques-inorgani-
ques, et des combinaisons de ceux-ci.

13. Procédé selon l'une quelconque des revendications
précédentes, dans lequel de plus un initiateur est
dispersé dans le diluant.

14. Composition pour revêtement pouvant être obtenue
selon l'une quelconque des revendications précé-
dentes.

15. Composition de revêtement comportant un polymè-
re et une charge inorganique stratifiée modifiée dis-
persée dans un diluant, dans laquelle la charge est
modifiée par échange d'ions avec un agent de mo-
dification qui comporte au moins deux groupes io-
niques, lesquels groupes sont séparés l'un de
l'autre par au moins quatre atomes.

16. Utilisation d'une composition selon la revendication
14 ou 15 pour former un revêtement.

17. Revêtement formé lors de la cuisson d'une compo-
sition appliquée selon la revendication 14 ou 15.

11 12


	bibliography
	description
	claims

